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Hccjie^OBaH xapaKTep npoaBJieHHa (Jjoto- h reopeaKunn pa3H0B03pacTHbiMH uepKapn- 
hmh Himasthla elongata , npnHaAJieacamHMH pa3HbiM KJiOHaM (kjiohom cnmajincb uepica- 
pHH, Bbi^ejieHHbie oahhm 3apa»ceHHbiM mojijiiockom Littorina littorea). YcTaHOBJieHbi 3Ha- 
HHMbie pa3JiH4HH MzyKjiy KJiOHaMH uepKapHH KaK no H3Ha4ajibH0My npoHBJieHHK) reo- n 
(J)OTopeaKUHH, Tax n no nx H3MeHeHHio c B03pacTOM jihhhhok. npe/uiojiaraeTCfl Hacne^CT- 
BeHHbin xapaKTep BbMBJieHHon MeacKJiOHajibHOH H3MeH4HB0CTH. OOocHOBbiBaeTca npe#- 
CTaBJieHne o tom, hto no/mepacaHne bhcokoto ypoBHa reHeTHnecKoro nojiHMop(J)H3Ma no 
npn3HaKy npoHBJieHna opneHTnpoBOHHbix peaKunn uepKapnaMH TpeMaTO# MoaceT noBbi- 
maTb nx maHCbi Ha ycnenmyio TpaHCMnccmo. 

Kmoneebie cnoea : TpeMaTOAbi, uepKapna, kjioh, (JjOTopeaKijHfl, reopeaKuna, noBe^eHne, 
nOJIHMOp(J)H3M, H3MeH4HB0CTb, a^anTaUHH, >KH3HeHHbIH IJHKJI. 


B }KH3HeHHOM ijHKJie TpeMaTOA i^epKapHH nrpaeT pojib paccejiHTejiBHOH jih- 
hhhkh, KOTopaa obecneHHBaeT nepe^any HHBa3HOHHoro Hanana ot nepBoro 
npoMe}KyTOHHoro xcmima (MOJimocKa) ko BTOpOMy npoMe>KyTOHHOMy hjih k 
OKOH naTejiBHOMy xo3^eBaM. J\ji% o6ecneneHH5i ototo npoijecca ijepKapHH o6jia- 
AaioT CHCTeMOH noBeAeHnecKHx peaKijHH, coBoxynHoe ^eHCTBHe kotopbix Ha- 
npaBneHo Ha nona/jaHHe jihhhhkh b «npocTpaHCTBO xo35iHHa» h bo «BpeMH xo- 
3^HHa», cueAy^ TepMHHOJiorHH KoM6a h Ap. (Combes et al, 1994). IJepKapHH 
npoH3BOAATC^[ rpynnHpoBKaMH napTeHHT (pe^MMH hjih AonepHHMH cnopoijH- 
CTaMH), napa3HTHpyiOHJiHMH B M0JIJIK)CKe-X035IHHe, KOTOpBie, eCJIH HCKJHOHHTB 
CJiynaH MHO>KeCTBeHHOH HHBa3HH, npOHCXOAOT OT eAHHCTBeHHOTO MHpaAHAHH, 
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3apa3HBinero AaHHyio oco6b MOJiJiiocKa. OopMHpOBaHHe rpynnnpoBKH napTe- 
hht b MOJimocKe h npoAyKAHfl hmh ijepKapHH ocyiijecTBJHieTCJi nyTeM anoMHK- 
THHecKoro napTeHoreHe3a (cm. o63opbi: fiiHeAHHCKaji, 1968; /JoGpobojibckhh 
h Ap., 1983, 2000; TajiaKTHOHOB, ,I{o6poBOJibCKHH, 1998; Dobrovolskij, Ataev, 
2003). TaKHM o6pa30M, Bee BbiAejnieMbie mojijiiockom, HHBa3HpOBaHHbiM o a- 

HHM MHpai^HAHeM, JIHHHHKH, COrJiaCHO KJiaCCHHeCKHM B033peHHHM, OKa3bIBa- 
iotch reHeTHnecKH oahopoahbimh, t. e. npeACTaBjniioT co6oh KJiOHbi. CjieAOBa- 
TejibHO, h npoHBJiaeMbie hmh noBeAeHHecKHe peaxijHH TaKHce aojdkhbi 6biTb 
OAHHaKOBbIMH. 

B xoAe H3yneHH5i ocoGchhoctch noBeAeHHJi ijepKapHH TpeMaTOA, accoijHH- 
poBaHHbix c jiHTOpanbHbiMH 3KOCHCTeMaMH ceBepHbix Mopefl, 6biJio noAMene- 
HO, HTO HeKOTOpOe HHCJIO BblACJHieMblX 3apa^CCHHbIMH MOJIJIIOCKaMH JIHHHHOK 
ACMOHCTpHpyeT noBeAeHHecKHe peaKijHH, OTJiHHHbie ot xapaKTepHbix jinn 
OojibiHHHCTBa oco6eH AaHHoro BHAa (F[poKO(j)beB, 1997, 2001, 2002, 2003; TajiaK- 
THOHOB, ^o6pOBOJIbCKHH, 1998). ,fl,OJIJI TBKHX IjepKapHH, KOTOpbie nOJiyHHJIH 
Ha3BaHHe «yKJiOHHCTOB», b o6meM nyne HccjieAyeMbix jihhhhok oahoto BHAa 
BapbnpyeT ot 5 ao 30 % (F[poKO(j)beB, 2006). CjieAyeT otmcthtb, hto b axcne- 
pHMeHTax, no pe3yjibTaTaM KOTopbix 6bin ycTaHOBJieH (jiaKT HajiHHH5i «yKJioHH- 
ctob», Hcnojib30Bajiacb CMecb ijepKapHH, BbiAeneHHbix pa3HbiMH oco6hmh moji- 
jiiockob. Ilo3TOMy ohh AOKa3ajiH TOJibKO (J)aKT HajiHHHH AOCTaTOHHO cymecr- 
BeHHOH BHyTpHBHAOBOH H3MCHHHBOCTH nO HCCJieAyeMblM npH3HaKaM. B TO >Ke 

BpeMfl ocTaBanocb HeacHbiM, xax (J>opMHpyeTCH noAo6Haji H3MeHHHBOCTb — 
jih6o b Ka>KAOM kjiohc nepxapHH npncyTCTByiOT oco6h, pa3JiHHaiomHec5i no 
CBoeMy noBeAeHHK), jih6o ace cymecTByiOT kjiohbi co «CTaHAapTHbiM» h «He- 
CTaHAapTHbiM» («yKJiOHHCTbi») xapaKTepOM npoJiBJieHHJi noBeAeHnecKHX peax- 
Ahh. BbmcHeHHe ototo Bonpoca h CTajio ijejibio HacToamero HCCJieAOBaHHH. 
y^ce b MOMeHT noAroTOBKH pyxonHCH k nena™ Bbiuuia b cbct pa6oTa Koxjiepa 
h Ap. (Koehler et al., 2011), b KOTopon y BHAa Maritrema novaezealandensis 
Martorelli, Fredensborg, Mouritsen et Poulin, 2004 (Mierophallidae) 6biJio npo- 
AeMOHCTpHpOBano nanHHHe BHyTpn- h Me^cKJiOHajibHOH H3MeHHHBOcra nepxa- 
pHH no HeKOTOpbIM MOp(})OMeTpHHeCKHM npH3HaxaM, npOHBJieHHK) (|)OTOpeaK- 
AHH H no npOAOJDKHTeJIbHOCTH HCH3HH. 

Hame HccjieAOBaHHe BbinojiHeHO Ha BHAe Himasthla elongata (Mehlis, 
1831), npHHaAJie^cameM ceM. Eehinostomatidae, xoTopoe Ha (f)HJioreHeTHHe- 
ckom ApeBe TpeMaTOA AaJiexo otctoht ot MHKpo(j)ajuiHA (Cribb et al., 2003; Ga¬ 
laktionov, Dobrovolskij, 2003; Olson et al., 2003). Mbi npeAnpHHJiJiH nonbiTxy 

BbWBHTb BHyTpH- H MeflCKJIOHaJIbHyiO H3MeHHHBOCTb B npOJIBJieHHH reO- H (j)0- 
TopeaxnHH y nepxapHH ototo nmpoKO paenpocTpaHeHHoro b npn6pe>KHbix 
OKOCHCTeMax ceBepHbix Mopeii BHAa 3XHHOCTOMaTHA. MapHTbi H. elongata na- 
pa3HTHpyiOT b naiiKax, pojib BToporo npoMe^cyTOHHoro xo3JiHHa nrpaiOT ABy- 
CTBopnaTbie mojijiiockh (Ha BejiOM Mope 3to npeHMymecTBeHHO mhahh Mytilus 
edulis Linnaeus, 1758), a nepBoro — jiHTopajibHbie mojijiiockh Littorina spp. 
Bbi6op b KanecTBe o6beKTa HccjieAOBaHHH nepxapHH H. elongata onpeAejumca 
TeM, hto hx noBeAeHHecKHe peaKijHH nccjieAOBajiH paHee, npnneM 6biJio ycTa- 
HOBJieHO HajiHHne nojio^cHTejibHOH reo- h OTpnnaTejibHOH (jiOTOpeaKijHH (Ilpo- 
KO(|)beB, 2006). B xoAe 3KcnepHMeHTOB Ha nyjie OAHOB03pacTHbix jihhhhok 
H. elongata , BbiAejieHHbix pa3HbiMH oco6hmh 3apa^ceHHbix jihttophh, 6buio 
Tax^ce BbuiBJieHO HajiHHne cymecTBeHHoro npoijeHTa «yKJiOHHCTOB» b npojiB- 
JieHHH 3THX peaKAHH. 
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MATEPHAJI H METO^HKA 


PaSoTa BwnojiHeHa Ha 6a3e BejioMopcKOH Ghojiothhcckoh ctbhuhh (BBC) 
3oojioi h l icckoi o HHCTHTyTa PAH. 3apa>KeHHMe pc;uiHMii H. elongata mojijho- 
ckh Littorina littorea (Linnaeus, 1758) (Prosobranchia: Littorinidae) 6mjih co- 
6paHbi Ha JiHTopanH ryobi Myna Kanjia.'iaKiiiCKoro 3ajiHBa EeJioro Mopa b 
mojie —aBrycTe 2010 r. JIhttophh nooAUHOHKe paccaacHBajiH b cmkocth o6te- 

MOM 100 MJI C MOpCKOH BOAOH H OCTaBJIHJIH Ha COJIHCHHOM CBCTy Ha 1 H. ElOCJie 
3TOTO eMKOCTH C MOJIJHOCKaMH npOCMaTpHBaJIH nOA CTepeOMHKpOCKOnOM 

MBC-9 h OT6HpajiH oco6eii, KOTopwe BbiAejinjin 3a 3to BpeMa uepKapHH 
H. elongata. TaKHM cnocoooM 6bi.no BbiHB.aeno 18 3apa>KCHHbix H. elongata 
JlHTTOpHH, KOTOpbIX 3aTeM HCnOJIb30BaJIH KaK HCTOHHHK UCpKapHH AJIH nOCJie- 
Ayioiunx 3KCiiepnMeinoB. Ha paKOBnubi Bcex 3thx yjiHTOK 6bijih HaHeceHbi hh- 
AHBHAyajIBHbie MeTKH. 

U,epKapHH H. elongata, nojiyneHHbix H3 oahoh HHBa3HpoBaHHOH oco6h 
L. littorea, chht3jih noTOMKaMH oahoto MnpaimAna h paccMaTpHBajiH KaK npn- 
HaAJieacaiunx OAHOMy KjiOHy (kjioh uepKapnii npH AaJibHenmeM h3jioxcchhh). 
3to AOiiymenHC no3BOJiHJio CAC.uai b ABa (JrnKTa. Bo-nepBbix, mojijhockob co6h- 
panH H3 nocejieHHa, rAe skctchcmbhoctb HHBa3HH H. elongata (onpeACJiCHHaa 
no 3MHCCHH uepKapHH H3 mojijhockob CTapuiHx pa3MepH0-B03pacTHbix rpynn) 
He npeBbimajia 1.4 % (Harnn AaHHbie). Bo-BTopbix, ero cnpaBeAJinBOCTb noA- 
TBepacAaioT pe3yjibTaTbi renern i iccKoro hccjicao Banna peAnii, BbiAeJieHHbix H3 
200 3K3. 3apa>KeHHbix L. littorea, KOTopbix coOnpajiH b 2008—2010 it. b tom 
>kc nocejieHHH sthx mojijhockob, hto h oco6eii, yHacTBOBaBiunx b Hauinx skc- 
nepHMeHTax. AHajiH3 tchomhoh /fHK peAHH mctoaom AFLP (Amplified Frag¬ 
ment Length Polymorphism) noKa3aji, hto ypoBeHb pa3JiHHHH mokhv pcahhmh 
H3 oahoh oco6h MOJiJHOCKa BcerAa cymecTBeHHO hhjkc, hcm Me>KAy pcahhmh, 
BbiAeJieHHbiMH H3 pa3Hbix oco6en jihttophh (Galaktionov et al., 2010; PanaK- 
thohob H. K., jiHHHoe coodmeHHe). 

nepeA noJiyneHMCM uepKapHH ajih 3KcnepHMeHTOB 3apa>KeHHbix H. elonga¬ 
ta JiHTopHH coAepjKajiH 12 h 6e3 boam npH TeMnepaType 15 °C b ycjiOBHax 
1 00%-hoh BJiaaciiocTH. 3aTeM mojijhockob noMemajm Ha 30 mhh b OTAeJibHbie 
eMKOCTH (100 MJl), 3anOJIHeHHbie (JjHJIbTpOBaHHOH MOpCKOH BOAOH (<t>MB) ec- 
TecTBeHHOH AJia Bejioro Mopa cojichocth (24 %o) c TeMnepaTypoh 18—20 °C. 
BoAy c BbiACJieHHMMH uepKapnaMH cjiHBajiH b KOHHHecKHe npo6npKH (50 mji) 
h oxjiaacAaJiH ao 2 — 4 °C, noMemaa npoGnpKH b kojiotmh jica. npn oxjia>KAe- 

HHH JIHHHHKH H. elongata OOpaTHMO CHHJKaJIH nOABHXCHOCTb h Koimeinpupo- 
BajiHCb Ha AHe, hto no3BOJiajio OTo6paTb 100—300 uepKapHH b ManoM 
(10 MKJl) OObCMC BOAM- 3 tO n03BOJiaJIO H36aBHTbCa OT (j)CKa;iHH, CJIH3H H pac- 
TBopHMbix npoAyKTOB >KH3neAcaTCJibHOCTH L. littorea. PaHee HaMH 6biJio Bbiac- 
HeHO, HTO KOHAHHHOHHpOBaHHaa JIHTOpHH3MH MOpCKaa BOAa MOJKeT BbI3bIB3Tb 
cnoHTaHHoe HHHHCTHpoBaiiHC uepKapHH H. elongata. IfepKapHH KaacAoro kjio- 
Ha nepeHOCHJiH b hcckojibko hhctmx cmkoctch (100 mji), 3anoJiHeHHbix cbokch 
<X)MB c TeMnepaTypoh 18 °C. Emkocth c uepKapnaMH 3aTeM coAepacajin b Tep- 
MOCTaTHpoBaHHOM (18 °C) noMemeHHH npH ocBemeHHOCTH 10 —16tbic. JIk. 
B KaiKAyio eMKOCTb noMemajiH 70 — 200 uepKapHH. npn H3yneHHH reo- h <|)o- 
TopeaKUHH uepKapHH H. elongata Hcnojib30BajiH 2 B03pacTHbie rpynnbi jihhh- 
hok: 1 h 6 h, OTCHHTMBaa c MOMeHTa noMeipeHna jihhhhok b cmkoctb c <t>MB. 

Bbldop JIHHHHOK HMeHHO 3THX BQ3paCTOB CBa3aH C TCM, HTO HanGOJiee aKTHB- 
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hmh nepnou hx MCH3HeaeflTenbH0CTH uepKapnii H. elongata npHxouHTca Ha 
nepBbie 10—12 a hx >kh3hh, Bcaeu 3a aeM caeayeT ocaaOaeHHe aKTHBHOCTH h 
raOeab acpc3 26—30 h nocjie Bbixoaa h3 Moaa io c Ka-x o 3a h h a (1 IpoKocjjbCB, 2006). 

reopeaidjHK) uepKapnii H. elongata onpeaeaaaH no BcpTHKaabHOMy pac- 
npC^CJICHHK) JIHHHHOK B CTOJlOe BOflbl no MeTOflHKe, OnncaHHOH npOKO(|)beBbIM 
(2002). OMB c uepKapnaMH aKKyparao 3auHBaun b BepTHKaabHO pacnoaoaceH- 
HyiO OfOpeTKy U-3HHOH 50 CM H UHaMCTpOM 1 CM, paBHOMepHO OCBCIUCHHyiO 
(10 000 JIk) napaji.TCJibiio 3aKpenaeHHoii JifOMMiiecuem HOH juimiioh ;ihcbhoi'o 
CBera. Hcpca 15 mhh bo ay c uepKapnaMH canBaa h b 3 oracjihiibic cmkocth Ta- 
khm o6pa30M, hto b nepByio eMKOCTb nonaaaao 20 % o6bCMa H3 hh>khch uacra 
OWpCI'KII («HIl/KHaa 30Ha»), BO BTOpyK) 60 % OObCMa H3 CpCaHCH H3CTH 6lOpeT- 
kh («cpeaHfla 30Ha»), a b TpeTbio — 20 % oOteMa 6iopeTKH H3 ee BepxHen nac- 
TH («BCpXHHM 30Ha»). UepKapHH OOe3HBH>KHBaaH H IIOHKpaillHBaaH, HObaBaaa 

Bobbin pacTBop iioaa, a 3aieM noacHHTbiBaan hx hhcjio b Kaacaoii cmkocth, 
Hcnoab3yx CTepeoMHKpocKon MBC-9. 

OoTopeaKUHK) uepKapHH H. elongata oueHHBauH no pacnpeaeaeHHio jihhh- 
hok b rpauneHTe ocbciuchhocth no MeTOUHKe, onncaHHon npOKO(J)beBbiM 
(2001). OMB c uepKapnaMH noMeiuaan b ropH30HTaabHO pacnoaoaceHHyio 
npaMoyrojibHyio naocKoaoHHyio KaMepy (135 X 30 X 30 mm), H30unpoBaH- 

HyiO OT BHeUJHHX HCT04HHK0B CBCT3. OUHOCTOpOHHCC OCBCIUCHHC C03UaBajIO 

Buoub ujihhhoh och KaMepbi rpaanenT ot 15 000 JIk ao 3000 JIk. Hctohhhkom 
CB da cay>KHjia uaMna naKaanBanHa. /(aa noaBcaenna CBeTa k KaMepe ncnojib- 
30Barra CBeroBoa. noraomaiiniHH nmjtpaKpacnoe hbjiyhchhc. 3to cbouhuo k 
MHHHM yMy BJiHAHne Ha pacnpcacJicH hc uepKapHH rpaaneirra TeMnepaTypbi. 
Ilocue 10 mhh coaep'/Kanna uepKapnii b i paaneme ocBemciniocTH KaMepy pa3- 
aeaaan ncperopoaKa mh Ha 3 paBHbie aaci n, npenaTCTBya iicpcMCiuennio anmi- 
hok Baoab cBeTOBoro rpaaHCHTa. KoannecTBO uepKapHH 3aTeM perHCTpnpoBa- 
jih UJia Kaxcuoro OTacaa KaMepbi. 

Ilpn H3yHCHHH reo- h (})OTopeaKUHH Hcnojib30BajiH no 4 npoGbi uepKapnii 
ouhoto B03pacTa Kaacaoro K.aona. OanaKO H3-3a HeaocTaTOUHoro much a Bbiae- 
JieHHblX MOJUHOCKaMH HH4HHOK npH H3y l IGHHH (JlOTOpeaKUHH HeCKOHbKHX Kao- 
hob H. elongata (1,2, 13, 16 h 17) npHiuaocb orpaHHHHTbca TpcMa noBTopaMH 
ana uepKapnn Ka>K,aoro B03pacTa. FeopeaKUHio nccacaoBaan y nepBbix 12 kjio- 
hob uepKapHH H. elongata. IlpoaBacHHC (jiOTopcaKUHH yaaaocb npoanaaH3Hpo- 
BaTb ToabKO y 8 H3 hhx, nocKoabKy hhhhhkh KaoHOB 3, 6, 8 h 11 Bbiaeanancb 
H3 MoaaiocKOB b KoanaecTBe, HcaocTaTonnoM aaa hx BOBaenenna b 3Kcnepn- 
MeHT. OoTopeaKUHH T3K>Ke oi.ijiii H3yneHbi y npcac raBinejiCH 6 kuohob, ana 
KOTopbix aHaaH3 reopeaKUHH He npoBoanaca. 

CTaTHCTHuecKyio o6pa6oTKy aaimiax Bbinojinaan b cooTBeTCTBHH co ct3h- 
uapTHbiMH pcKOMcnaaiiHaMH (JlaKHH, 1990). rHnoTe3y o paBHOMepnoc™ pac- 
npcacacHna uepKapnii b 3KcnepHMeHTaabHbix ycTaHOBKax TecTHpoBaan npn 
noMoiun KpiiTcpua y}. TeopenmecKoe kojihmccibo uepKapnii npn paBHOMep- 
hom pacnpeaeaeiiHH b hio6oh oOaacra noaaraan nponopuHOHaabHbiM oSbCMy 
3toh oGaacra. Bee aoBepHTcabHbie HHTepBaab* BbiHHcaaan aaa 95%-hoto 
ypOBHa 3H3HHMOCTH. lpaHnUbl adlMMCrpiIHIIblX ao b epHTeabHblx HHTepBaaoB 

npHBeaeHbi b Kpyrabix CKoOKax nocae epeanero 3HaneHHa. AoBepHTeabHbie 
HHTepBaabi aoaeii BbiHHcaaan no tohhoh (JiopMyae Ornuepa (JKhbotobckhh, 
1991). BanaHne MeacKUOHaabHoii h3mchhhbocth h B03pacTa uepKapnii Ha hx 
pacnpeaeaeHHe no BbiacaeHHbiM 30H3m 3KcnepHMeHTaabHbix ycTaHOBOK oue- 
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HHBajiH npn noMomH ^Byx(J)aKTopHoro ^HcnepcnoHHoro aHajiH3a c (jiaKTopaMH 
«Kjioh» h «Bo3pacT» ijepKapHH. J\nn Ka^oS 30 hbi (jiopMHpoBajiH OT,a;ejiBHBiH 
^HCnepCHOHHBIH KOMIlJieKC. CHJiy BJIHflHHfl (jiaKTOpa OI^eHHBaJIH no rijIOXHH- 
CKOMy. /^0CT0BepH0CTE> Me>KrpynnoBBix pa3JinHnn cpe^Hnx (Post-hoc) oijeHH- 
Bajin no UlHtfxjje (Scheffe), a b cjiynae paBHOBejinKnx rpynn (reopeaKi^™) — 
Tax^ce no Tiokh (Tukey). Ilepe# npoBe^eHneM ^ncnepcnoHHoro aHajiH3a ,o;ojih 
no^Beprajin HopMajiH3npyiomeMy arcsin-npeo6pa30BaHmo. Cpe^Hne n rpaHH- 
n,Bi nx ^OBepnTejiBHBix HHTepBajioB no^Beprajin o6paraoMy npeo6pa30BaHmo. 
Bee pacneTBi BBinojiHeHBi b nporpaMMe Statistica 7.1. 

PE3YJIbTATl>I 

FeopeaKijHJi. BepraKajiBHoe pacnpe^ejieHne i^epKapnn Himasthla elongata 
Ka^oro H3 H3yneHHBix kjiohob 6bijio Kpaime HepaBHOMepHBiM (cPOPMYA). 
B ijejiOM jihhhhkh ^eMOHCTpnpoBajin nojio^cHTejiBHyio reopeaKijHK), kohljcht- 
pnpyncB b HHtfCHen 30He (pnc. 1 ). Ylpu oGteAHHennH ^bhhbix no pa3H0B03pacT- 
hbim JiHHHHKaM (1 h 6 h) 3^ecB HaxotfHJiocB b cpe^HeM 55.4 % (49.1—61.7 %) 
ot o6in,ero nncjia qepKapnn. B to tkq bpcmh 3HaneHne ototo noKa3aTejm ncnBi- 
TBIBaJIO CHJIBHyK) MOKKJIOHaJIBHyiO H3MeHHHBOCTB H BapBHpOBaJIO OT 13.8 % 

(8.6—20 %) y KJioHa 1 ro 85.2 % (71.7—94.9 %) y KJioHa 12. 3aperncTpnpo- 

BaHHBie B HH>KHeH 30He £OJIH IjepKapHH 3HaHHMO He pa3JIHHaJIHCB y KJIOHOB CO 
CMe>KHBiMH HOMepaMH (1 h 2, 2 h 3 h t. ,0,.), a Tax^ce y kjiohob 1—3 (3 HaHMeHB- 
ihhx 3HaneHHH £OJieH) h kjiohob (7—12) (3 HanGojiBimix 3HaneHHH ^ojieh) 

(PHC. 1). 

B BepxHeii 30He cocpe^OTOHHBajiocB b cpe^HeM 28.2 % (23.3—33.4 %) jih- 
hhhok. ripn 3 tom ^ojih ijepKapHH y kjiohob 1—3 npeBBiiuajia B^eCB R OJIK) ijep- 
KapHH, 3aperHCTpnpoBaHHyK) Rjm kjiohob 8—12 (P < 0.05), y KJioHa 4 6BiJia 

% 



Phc. 1. BepTHKajibHoe pacnpeaejieHHe uepKapHH Himasthla elongata pa3Hbix kjiohob (1—12 no och 

adcuncc) b CTOJiGe bouh b GiopeTKe. 

ZtOJIH uepKapHH (%) 0TJI05KCHLI 110 OCH OpjJHHaT. B Ka^KJIOM CTOJl6uC rHCTOrpaMMbl 6cJIbIH ynaCTOK - BCpXHflfl 

30Ha (bcpxhhc 20 %) cTOJi6a Boati b 6iopcTKc; tohchhwh ynacTOK — cpcaHss 30Ha (cpcaHHC 60 %) h 3aiiiTpH- 
xoBaHHbiH ynacTOK — hhjkhhh 30Ha (20 %). ncpBbiH ctoji6cu KaataoH napbi OTpaacacT pacnpcacjiCHHC uepKapHH 

B03pacTa 1 h, a BTopon — B03pacTa 6 h. 

Fig. 1. Vertical distribution of cercariae Himasthla elongata belong to different clones (1—12, 
X-axis) in water column in experimental burette. 
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Ta6 ji h ua 1 

BjlHHHHe Me>KKJ10HaJlbH0H H3MeHHHB0CTH H B03paCTa UepKapHH Ha HX flOJHO 
B Ka>K^OH H3 Tpex BepTHKaJIbHbIX 30H GlOpeTKH (TpH flHCnepCHOHHblX KOMnneKCa) 


Table 1. Influence of cercarial interclonal variability and age on their distribution 
in three vertical zones of experimental burette (two-way ANOVA, three-variance complex) 


3oHa 

(% ot o6mero 
o6beMa 6iopeTKH) 

OaKTOp 

ypOBeHb 

3HaHHMOCTH 

BJIHJIHHJI 

(j)aKTOpa (P) 

Cnjia BJiHHHHJi 
4>aKTOpa (r| 2 )* 

YpOBeHb 
3HaHHMOCTH CH- 

Jlbl BJIHflHHfl 

(|)aKTOpa P(r| 2 ) 

Post-hoc** 

BepxHHH (20%) 

«Kjioh» 

«0.01 

62.3 % (!) 

«0.01 

T = 29, S = 19 


«Bo3pacT» 

>0.05 

0.1 % 

>0.05 

— 


B3aHMO^eHCTBHe 

<0.01 

12.3 % 

>0.05 

T = 63, S = 6 


BHyTpHrpynnOBan 

25.4 % 



Cpe^HHH (60%) 

«Kjioh» 

<0.01 

30.9 % (!) 

<0.01 

H 

II 

L/l 

tn 

II 


«Bo3pacT» 

<0.05 

4.5 % 

>0.05 

T = 1, S = 1 


B3aHMO£eHCTBHe 

>0.05 

9.8 % 

>0.05 

— 


BHyTpHrpynnoBan 

54.7 % 



Hh>khhh (20%) 

«Kjioh» 

«0.01 

78 % (!) 

«0.01 

T = 41, S = 35 


«Bo3pacT» 

<0.01 

2.4 % 

>0.05 

T= 1, S = 1 


B3aHMOAencTBHe 

<0.01 

7.1 % 

>0.05 

T = 124, 






S = 60 


BHyTpnrpynnoBafl 

12.5 % 




npHMenaHHe. * — no IljioxHHCKOMy; ** — hhcjio aocTOBepHbix (P < 0.05, T — no: Tukey, S — 
no: Scheffe) napHbix pa3JinHHH; (!) — 3HaHHMbie 3HaHeHn« chjili bjihahhh (|)aKTOpa. 


Bbirne, neM y kjiohob 8, 11 h 12 (P < 0.05), a y kjiohob 5 h 6 Bbirne, neM y kjio- 
hob 10, 11 h 12 (P < 0.05) (pnc. 1). MeHbiue Bcero jihhhhok oKa3ajiocb b cbmoh 
npoTa^ceHHOH cpe^Hefl 30He. B cpeAHeM TaM HaxoAHJiocb 11.4 % (9—14.1 %) 
pepicapHH npn BapbupoBamiH ot 2.6% (0.6—6%) y KjioHa 11 ao 28.1 % 
(13.5—^15.6%) y KJiOHa 2. 3aperncTpHpoBaHHaa b cpc;uicii 30He aojih ncp- 
Kapnii nepBbix Tpex kjiohob npeBbimajia aHajiorHHHbie BHaneiiHa y KjioHa 11 
(P < 0.05), a y KjioHa 2 — y kjiohob 6 h 9 (P < 0.05) (pnc. 1). 

C yBejiHneHHeM B03pacTa uepKapHH naoniojuinocb yBejiH i ieiine hx aojih b 
HHxoieH 30He (pnc. 1). B cpcahcm OHa cocTaBHJia 50.7 % (41.6—59.7 %) y oa- 
HonacoBbix jihhhhok h 60.2 % (51.3—68.7 %) y mecTHHacoBbix. /(ojih pepKa- 
pHH b BepxHeil 30He He HiMCHMJiacb. Tojibko y KjioHa 9 Ha6jiK>AaJiocb 3HanH- 
TenbHoe (P < 0.05) chhikchhc aojih pepKapnn b 3toh 30He c 36.7 % (8.5— 
1.4 %) ajih jihhhhok B03pacTa 1 h po 2.6 % (0—20.1 %) AJifl mecTHHacoBbix. 
flojia ace pepKapHH b cpeAHen 30He c yBCJiHneHHCM hx B03pacTa 3hbhhmo (P < 
0.05) coKpaipanacb. Ee 3HaneHHe cocTaBHjio 14.2 % (9.6—19.5 %) ajih oaho- 
nacoBbix jihhhhok h 8.9 % (6.9—11 %) Ana mecTHHacoBbix. 

Pe3yjibTaTbi AByxijiaKTopHoro AHCiiepcHOHHoro aHajiH3a bjihahhh mokkjio- 
HajibHOH H3MeHHHBOCTH ((|)ai<i'op «Kjioh») h B03pacTa uepKapHH H. elongata 
((jiaKTop «Bo3pacT») Ha hx BepTHKajibHoe pacnpeAeneHne b 3KcnepHMeHTajib- 
hmx ycJiOBHax noKa3ajiH, hto nepBbiii (JiaKTop OKa3biBacTca HanSoncc 3H3 hh- 
mbim (Ta6n. 1). Bee pa3JiHHHH, CBaaaHHbie c (JjaKTopoM «Bo3pacT» pcpKapHH 
H B33HMOAeHCTBHeM (JiaKTOpOB («KaOH»- «Bo3paCT»), oSbUCHHJIH He 6ojiee 
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Phc. 2. Pacnpe^ejieHHe uepKapHH Himasthla elongata pa3JiHHHbix kjiohob b 3KcnepHMeHTajibHOH 

KaMepe b rpa^neHTe ocBemeHHocTH. 

HoMcpa KaoHOB npHBcacHbi Ha och aGcijHCC. ^oan uepKapHH (%) OTaoaccHbi no och opanHaT. B Kaac^OM ctoji 6- 
uc rncTorpaMMbi 6cabin ynacTOK — Han6ojicc ocBcmcHHaa 30Ha, 3auiTpHXOBaHHbiH ynacTOK — HanOoacc tcm- 
Haa 30Ha, tohchhwh ynacTOK — npoMOKyTOHHaa 30Ha. ricpBbiH CToaGcn Kaacaon napbi OTpaacacT pacnpcacac- 
hhc uepKapHH B03pacTa 1 h, a BTopon — B03pacTa 6 h. 

Fig. 2. Distribution of cercariae Himasthla elongata belong to different clones in experimental cham¬ 
ber with illumination gradient. 


14.3 % Ha6jiiOAaeMOH Ancnepcnn. ripn 3 tom aojih 4epKapHH b cpeAHeii 30He b 
H aHMeHbineH CTeneHH 3aBHcena ot Me^KKnoHajibHOH H3MeHHHBOCTH h B03pacTa 
UepKapHH — 6onee nonoBHHbi Ha6nK)AaeMOH AncnepcHH npHXOAHTCH Ha BHyT- 
pnrpynnoByK) (Ta6n. 1). 

OoTopeaKUHH. Tax tkq KaK h b cuynae reopeaKUHH, pacnpeueneHHe uepKa¬ 
pHH H. elongata , npHHauJie^KaiuHX pa3JiHHHMM KJiOHaM, no TpeM 30HaM 3Kcne- 
pHMeHTaJIBHOH yCTaHOBKH C pa3JIHHHOH OCBeiUeHHOCTBK) OKa3aJIOCb HepaBHO- 
MepHBIM (P x 2 < 0.01) (pHC. 2). BoJIbHIHHCTBO JIHHHHOK KOHUeHTpHpOBaJIOCb B 
HaHMeHee ocBeiueHHOH («TeMHOH») 30He (pnc. 2). Ilpn o6T>eAHHeHHH BbiOopoK 
no pa3H0B03pacTHMM uepKapnHM 3uecb oKa3anocb b cpe^HeM 86.7 % (82— 

90.8 %) uepKapHH, npn BaptHpoBaHHH ot 53.2 % (41—65.3 %) y KJioHa 1 ao 

99.8 % (98.5—100 %) y KJioHa 7. /Jojiji jihhhhok nocjieuHero KJioHa b «TeM- 
hoh» 30He 3HanHMO npeBbimana aojiio uepKapnii kjiohob 1, 10 h Bcex kjiohob c 
12 no 15 (P < 0.05). AHajiorHHHbie cooTHonieHHa BbiaBjieHbi ^jib uepKapHH 
kjiohob 5, 17 h 18 no othoihchhio k KJiOHaM 1,12,13, 15 (P < 0.05), kjiohob 4 h 
9 k KJiOHaM 1 h 13 (P < 0.05) h KJioHa 2 k kjiohy 1 (P < 0.05) (pnc. 2). 

MeHbiiie Bcero uepKapHH 6 bijio b huhGojicc ocBeiueHHOH («CBeTJioii») 30He, 
rue hx uojib b cpeuHCM cocraBJiajia 3.5 % (1.9—5.4 %), BapbHpya ot 0 % y 
kjiohob 5 h 8 uo 28.4 % (17.9—40.3 %) y KJioHa 1. /(ojib uepKapnii KJioHa 1 b 
«CB eTJioii» 30He GbiJia Bbirne, neM y Bcex ocTajibHbix kjiohob (P < 0.01), 3a hck- 
jnoneHHeM 12, 13 h 14. 3HaneHHe 3Toro noKaaaTejia y KJioHa 12 npeBbimajio 3a- 
perHCTpnpoBaHHoe kjiohob 5 h 7 (P < 0.01), a KJioHa 13 — KJioHa 5 
(P < 0.05). OraocHTejibHo HeGojibiuoe hhcjio uepKapnii oGHapyjKHBajiocb b 
cpeuHeii 30He c npoMOKyTOHHoii ocBeiueHHOCTbio, rue uoua jihhhhok cocTaB- 
uaua b cpeuHeM 7.8 % (5.5—10.4 %) h BapbnpoBajia ot 0.2 % (0—1.5 %) y 
KJioHa 7 uo 24.5 % (14—36.9 %) y KJioHa 13. B 3 toh 30He 3HaHHMbie npeBbmie- 
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Ta6jiHua 2 

BjIHHHHe MOKKJIOHaJIbHOH H3MeH4HB0CTH H B03paCTa UepKapHH 
Ha hx pacnpeflejieHHe b rpa^HeHTe ocBemeHHocTH (tph AHcnepcHOHHbix KOMnjieKca) 


Table 2. Influence of cercarial interclonal variability and age on their distribution 
in illumination gradient (two-way ANOVA, three-variance complex) 


3 oHa 

OaKTop 

ypoBeHb 

3 HaHHMOCTH 

BJIHJIHHJI 

<t>aKTopa (P) 

Cnjra BJIHJIHHJI 
(JiaKTopa (r| 2 )* 

YpoBeHb 
3 HaHHMOCTH CH¬ 
JIbI BJIHJIHHJI 
4 >aKTopa P(rj 2 ) 

Post-hoc** 

«CBeTJiaH» 

«Kjioh» 

«0.01 

36 % (!) 

<0.01 

13 


«Bo3pacT» 

«0.01 

30.7 % (!) 

<0.01 

1 


B3aHMOAencTBHe 

«0.01 

18.3 % 

>0.05 

27 


BHyTpHrpynnoBaH 

15% 



«CpeAHHH» 

«Kjioh» 

«0.01 

32.6 %(!) 

<0.01 

12 


«Bo3pacT» 

«0.01 

32.2 % (!) 

«0.01 

1 


B3aHMOAencTBHe 

«0.01 

17.1 % 

>0.05 

10 


BHyTpnrpynnoBaH 

18.1 % 



«TeMHaH» 

«Kjioh» 

«0.01 

36.4 %(!) 

<0.01 

23 


«Bo3pacT» 

«0.01 

36.6 %(!) 

«0.01 

1 


B3aHMOAencTBHe 

«0.01 

14.9 % 

>0.05 

43 


B HyTpnrpynnoBaa 

12.1 % 




rip HMenaHHe. * — no rijioxHHCKOMy; ** — hhcjio AocTOBepHbix (P < 0.05, no: Scheffe) napHbix 
pa3JIHHHH; (!)- 3HaHHMbie 3HaHeHHH CHJIbI BJIHJIHHJI (jjaKTOpa. 


HHH flOJIH UepKapHH BbIHBJieHbl y KJIOHOB 13 H 15 no OTHOUieHHK) K KJ10H3M 5, 
7, 17 h 18I(P < 0.05), KJioHa 15— k KJioHy 4 (P < 0.05), KJioHa 1 — k KJiOHaM 7 
h 18 (P < 0.05) h KJioHa 14 — k KJioHy 7 (P < 0.05). 

JJojm pepKapHH b «TeMHoil» 30He cymecTBeHHO CHH»cajiacb (P < 0.01) c 
yBejmneHHeM hx B03pacTa, cocTaBJiaa 96.8 % (93.8—98.9 %) jijib ojiHOwaco- 
bbix oco6eii h tojibko 72.9 % (65.7—79.5 %) ana mecTHHacoBbix. B ocTajib- 
hhx 30Hax HaSjiioflajicB pocT HHCJia HepKapnii, HecicojibKO 6ojiee BbipaaceHHbiH 
B npOMOKyTOHHOH 30He. Cpe^HHB flOJIfl UepKapHH yBCJIHHHBaJiaCb 3JieCb c 

2.2% (0.9—4%) fljia o^HOHacoBbix jihhhhok no 15.4% (11.7—9.4%) 
mecTHHacoBbix (P < 0.01), Tor^a KaK cooTBCTCTByromHC 3 HancHHa b «CBeTJioH» 
30He cocTaBHJiH 0.4 % (0—1.3 %) h 8.6 % (5.2—12.7 %) (P < 0.05). 

Pa3JiHHHB b pacnpcyienenHii ijepK&pHH H. elongata b rpa;mcinc ocbciuchho- 
CTH npHMepHO B paBHOH CTeneHH 33BHC6JIH KaK OT MOKKJIOHaJIbHOH H3MeHHH- 
BOCTH ((JjaKTOp «KjIOH»), TaK H OT B03paCTa ((j)aKTOp «B03paCT») UepKapHH 
(Ta6ji. 2). Bcero Ha jiojho (jiaKTopHofi nHcnepcHH npnxojiHJiocb 6ojiee 81.9 % 
(na@Ji. 2). 


OBCyjKAEHME 

1 IojiyMCHHbie MaTepnajibi ojinoiHaiHO CBH, : icrcjibcrBVK)T o h3jihhhh KaK 
BHyTpHKJIOHajIbHOH, TaK H MOKKJIOHaJIbHOH H3MCHHHBOOTH B npOBBJieHHH TeO- 
h (|)oropcaKHHH pepKapHHMH H. elongata. BojibuiHHCTBO jihhhhok cjic.ivct cxe- 
Me noBcucHHB (nojiojKHTejibHaa reopeaKiiHH h OTpHuaTejibHaa (jjOTopcaKHHn), 
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xapaKTepHOH ajih bhrsl. OAHano creneHb npouBJieHHH 3Toro thhhhhofo noBe- 
Achhh OKaibiBacTCH pa3JiHHHOH y i<a>KAoro KJiOHa. 3th pa3JiHHHii BburejiHioTCfl y 
pepKapHH o6enx TecTupoBaHHtix hbmh B03pacTHbix rpynn. 

Ocoochho cnnbiiaH BapnaGejibHOCTb Ha6moAaJiacb b npouBJieHHH reopeaK- 
Hhh. B npoBeAeHHbix SKcnepHMeHTax jihhhhkh nepBbix Tpex H3 TecrapoBaH- 
HblX H3MH KJIOHOB ACMOHCTpHpOBajIH BepTHKaJIbHOe pacnpeAeJieHHe B CTOJlSe 
boabi, npoTHBonojio>KHoe TOMy, KOTopoe xapaKTepHO ajih GojibimiHCTBa Apy- 
rax kjiohob h ciHTaeTCfl cTaHAapTHbiM AJix uepKapHH H. elongata (FIpoKOtfibeB, 
2006) (pHC. 1). OOpamaeT Ha ce6n BHHMaHHe h tot <J>aKT, hto MOKKJioHajibHan 
H3MeHHHBOCTb b npoflBJieHHH reopeaKHHH 3HaHHTejibHO MeHee BbipaxceHa b 
cpeAHeii 30He OiopeTKH no cpaBHeHHio c hhjkhch h BepxHeii (Ta6ji. 1). Bo3mo>k- 
ho, 3to o6bHCHaeTca TeM, hto rpynny pepKapHH b cpeAHeii 30He cocTaBJiaioT 
jihhhhkh c HeycToaBHiHMCH eiu;e noBeAeHHeM. B noJib3y stoto npeAHOJiosKeHHH 
CBHAeTejibCTByeT coKpameHHe aojih uepKapnii H. elongata b npoMOKyTOHHoii 
30He c yBejiHneHHeM B03pacTa jihhhhok (pnc. 1). M3 JiHTepaTypbi h3bcctho, hto 
OKOHHaTejibHaa «HacTpoHKa» noBeAeHHH nepKapnii 3XHHOCTOMaTHA nponcxo- 
Aht b TeneHHe 1 — 2 h nocjie smhcchh (Evans, Gordon, 1983; Evans, 1985; Haas 
et al., 1995; Loy et al., 2001). no-BHAHMOMy, sto cnpaBeAJiHBO h no oTHome- 
hhk) k pepKapHHM H. elongata. C yBejiHneHHeM B03pacTa jihhhhok hx aojih b 
cpeAHeii 30He coKpamajiacb, Torna KaK b hhjkhch, TAe cocpeAOTOHHBajincb uep- 
KapHH c THnHHHbiM noBeneHneM, yBejiHHHBajiacb. 3to yBejiHneHHe Bp«A Jih 
MOJKHO oGbHCHHTb HHCTO (j) 11 3H0JIOI'l 1 HCCKH M H OCOGciIHOCTHMH, T. e. paCXOAO- 
BaHHeMirjiHKoreHa no \iepe crapeHim jihhhhok h KaK cjicactbhc neB03MO>Kno- 
CTbK) AJIH HHX yACpJKHBaTbCH B BepXHHX CJIOflX BOAbl. IIpOTHB nOAOOHOI'O npeA- 
nOJIOHCeHHH CBHAeTejibCTByeT OTCyTCTBHe AOCTOBepHbIX H3MeHeHHH B AOJie 
pa3H0B03pacTHbix nepKapnii oahoto KJiOHa, ooHapy'/Kcmibix b BepxHeii 30He. 
Eonee toto b HeKOTopwx cjiynanx b stoh 30He BbixBjnmacb tchachuhh k pocTy 
aojih jihhhhok no Mepe yBejiHneHHH hx B03pacTa (kjiohbi 1 — 4, 8 h 11; pnc. 1). 

Pa3JiHHHH b pacnpeAejieHHH nepKapnii Himasthla elongata b rpaAHeHTe 
ocBeiueHHOCTH npHMepHO b paBHoii CTeneHH 3aBHcejiH KaK ot MOKKJioHajibHoii 
H3MCHHHBOCTH, TaK H OT B03paCTa UepKapHH (Ta6jl. 2). C yBejIHHeHHeM B03pac- 
Ta nepKapnii c 1 ao 6 h cymecTBeHHO cHH^cajiacb aojih nepKapnii c thhhhhoh 
(oTpHnaTejibHoii) (JjOTopeaKHHeii (pnc. 2). 3to conpoBOJKAaJiocb yBejiHneHHeM 
aojih HepKapHH b HanSojiee ocBeineHHoii h npoMOKyTOHHoii 30Hax. Co3AaeTcn 
BnenaTJieHHe, hto b otjihhhc ot reopeaKHHH, (JjoTopeaKnnn mecTHnacoBbix 
HepKapHH «pa3MbiBaiOTCH» no cpaBHeHHio c peaKHHHMH jihhhhok nacoBoro 
B03pacTa. TaKoe «pa3MbiBaHHe» mojkct Gbitb aAanTHBHbiM. LJepKapHH, koto- 
pbie He cmotjih b TeneHHe nepBbix nacoB CBoeii hch3hh HaiiTH noTeHHHajibHoro 
xo3HHHa b tom «npocTpaHCTBe» h «BpeMeHH», TAe ero noHBJieHHe HanGonee Be- 
Pohtho, nojiynaiOT tbkhm o0pa3OM rnaHc npoAOJDKHTb noncK b MeHee rannH- 
hhx MecTax, TAe MoryT HMeTb ycnex. rioAoGHoe H3MeHeHHe co BpeMeHeM 3Ha- 
Ka noBeAeHnecKHx peaKnnii OTMenajiocb paHee ajih MHpapHAHeB h nepKapnii 
pHAa bhaob TpeMaTOA (cm. o63opbi: CeMeHOB, 1991; TajiaKTHOHOB, floOpoBOJib- 
ckhh, 1998; ripoKoiJibeB, 2006). 

MoKKJiOHaubHbie pa3JiHHHH nepKapnii no npoHBJieHHio reo- h (JiOTopeaKHHH 
CBOAHJIHCb He TOJIbKO K p33JIHHHOMy paCnpeAeJieHHIO JIHHHHOK (BepTHKaJIbHO- 
My jih6o b rpaAHeHTe ocbcihchhocth), ho h k pa3JiHHHOMy (HHorAa pa3HOHa- 
npaBJieHHOMy) H3MeHeHHio 3Toro pacnpeAejieHHH c TeneHneM BpeMeHH (pnc. 1,2). 
Ha HecjiynaiiHbiH xapaKTep 3Toro HBJieHHH yKa3bmaeT nojiyneHHoe npn ahc- 
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nepcHOHHOM aHanH3e AOCTOBepHoe B3aHMOAeiicTBHe 4 )aKT0 P 0B «Kjioh»— 
«Bo3pacT» (Ta6ji. 1, 2). TaKHM o6pa30M, OKa3biBaeTCJi, hto mokay KJioHaMH cy- 
mecTByiOT He tojibko 3HanHMbie pa3JiHHHfl no H3HanajibHOMy npoflBJieHHio (})o- 
to- h reopeaKUHH, ho h no xapaicrepy H3MeHeHHH othx npH3HaKOB c B03pac- 
tom. YHHTbiBafl, hto reHOTHnw uepKapnii H. elongata xa>KAoro KjioHa aojdkhi>i 
COOTBeTCTBOBaTb TeHOTHny MHpaAHAHH, 3apa3HBHierO m HHOrO MOJlJHOCKa, 
MO)KHO C BbICOKOH BepOJITHOCTbK) npeAnOJIO)KHTb, HTO OTMeHCHHbie MOKKJIO- 
HaubHbie pa3JiHHHfl b hobcaghhh jihhhhok HMeiOT HacjieACTBeHHyio npnpoAy. 

ripoBeAeHHoe nccueAOBaHHe no3BOJHieT CAejiaTb bbiboa, hto b nonyjmAHH 
H. elongata noAAepacHBaeTCfl onpeAeneHHbiH ypoBeHb reHeraHecicoro nojin- 
Mop(^H3Ma no npH3Haxy npoflBjieHHfl reo- n (|)OTopeaKAHH. noAAep^caHne oto- 
ro nojiHMop(^H3Ma MoaceT noBbimaTb maHCbi Ha ycnex TpaHCMnccnn jihhhhok. 
EojibiHHHCTBO kjiohob uepKapHH b AeJiOM opHeHTHpOBaHbi Ha nonaAaHHe B 
«npOCTpaHCTBO» H «BpeMH» OCHOBHOTO BTOpOTO npOMe^CyTOHHOTO X035IHHa — 
mhahh. Hmchho coneTaHHe nojioxcHTejibHOH reopeaKAHH h OTpHAaTejibHOH 
(^OTopeaKAHH npHBOAHT uepKapHH H. elongata b npHAOHHbie cjioh boam, rAe 
B03M05KCH HX KOHTBKT C MHAHflMH. B TO XCe BpeMJI npOTHBOnOJIO>KHbie 3HBKH B 
npoflBJieHHH oahoh hjih o6ohx H3 paccMaTpHBaeMbix noBeAeHHecKHX peaKAHH 
MoryT o6ecneHHTb Bcnjibirae jihhhhok b BepXHHe cjioh boabi, hto SyA^T cno- 
co6cTBOBaTb hx 6ojiee ihhpokoh AHcnepcHH npnjiHBHbiMH tchchhamh h bojiho- 
BOH THApOAHHaMHKOH. 3 t 0 MOXCeT nOBbICHTb HiaHCbl Ha BCTpeny AepKapHH 
H. elongata co cbohmh btopwmh npOMe^cyTOHHbiMH xo35ieBaMH b pa3pe^ceH- 
Hbix nocejieHHHX mhahh h npenjiTCTBOBaTb npe3MepHO HHTeHCHBHOMy 3apa>xe- 
HHK) MHAHH b6jIH3H MeCTa BbIXOAa AepKapHH H3 M0JIJIK)CKa-X03JIHHa. KpOMe 
toto, ijepKapHH c otjihhhhm ot 6a30Boro BHAa noBeAeHHeM hmciot maHCbi 
3apa3HTb Tex xo3aeB, KOTopbie pacnpeAejunoTCfl 3a npeAejiaMH 30Hbi kohacht- 
pauHH ochobhoh Maccbi ocoOefi CBoero BHAa. J\jik paccMaTpHBaeMbix jihhhhok 
H. elongata oto MoryT 6biTb, HanpHMep, mhahh, KOTopbie jioKajiH3yiOTCJi He Ha 
noBepXHOCTH rpyHTa, a Ha BcnjibiBaioiunx bo BpeMJi npHJiHBa TajuioMax Maxpo- 
(Jmtob. 

Bo3moxchoctb 6ojiee ihhpokoh AHcnepcHH h 3apaxceHHfl pa3Hbix bhaob xch- 
BOTHbix-xo3>ieB hjih ocoOeii oahoto BHAa, ho c pa3JiHHHbiM xapaKTepoM nOBe- 
AeHHJi hjih pacnpeAejieHHfl b npocTpaHCTBe h BpeMeHH, no-BHAHMOMy, cnocoOcT- 
ByeT nOAAep^CaHHK) MetfCKJIOHajIbHOH H3MeHHHBOCTH B nOBeAeHHH AepKapHH. 
CjieAyeT otmcthtb, hto bmcokhh ypoBeHb Taxoro nojiHMop(})H3Ma OTMeneH y 
JIHHHHOK, AaJieKO OTCTOHIUHX Apyr OT Apyra B (J)HJIOreHeTHHeCKOM OTHOHieHHH 
TaKCOHOB — npeACTaBHTejiefi 3XHHOCTOMaTHA (H. elongata) (HacToamee hc- 
cjieAOBaHHe) h MHKpo(})ajiJiHA ( Maritrema novaezealandensis) (Koehler et al., 
2011). CymecTBeHHO pa3JiHHaiOTCfl He tojibko Mop(})0(})yHKAHOHajibHbie h no- 
BeAeHHecKHe xapaKTepHCTHKH uepKapnH othx Asyx bhaob, ho h ocoOchhocth 
Ohojiothh hx BTOpbix npoMexcyTOHHbix xo3JieB. H. elongata 3Ty pojib Hrpa- 
k)t KpaiiHe MajionoABHambie mhahh, b KOTopwx AepKapHH nonaAaiOT c tokbmh 
BOAbi nepe3 bboahoh chcJjoh. HepKapHH >Ke M. novaezealandensis bkthbho BHe- 
ApHIOTCJI B pa3Hbie BHAbl MOpCKHX paK006pa3HbIX, KOTopbie CJlyxeaT HX BTOpbl- 
mh npoMe^cyTOHHbiMH xo3«eBaMH (Koehler, Poulin, 2010). Flo-BHAHMOMy, 4>o- 
HOMeH Me^cKJiOHajibHOH H3MeHHHBOCTH y LjepKapHH TpeMaTOA pacnpocTpaHeH 
BecbMa HiHpOKo, ecjiH He noBceMecTHO. CjieAyeT noAnepKHyTb, hto noMHMO 
BbmiecKa3aHHoro «uepKapHH-yKjiOHHCTbi» MoryT npeACTaBjiHTb co6oh nonyjm- 
AHOHHblH nOTeHAHajI KOJIOHH3aAHH HOBbIX BHAOB >KHB0THbIX-X03fleB. 
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B 3aKJiiOHeHHe cjie/jyeT oTMeraTb, hto b (J)opMHpoBaHHH BHyTpHBHjjoBOH 
H3MeHHHBOCTH y TpeMaTO# ocHOBHan pojib, HecoMHeHHO, npHHaAJie>KHT reHe- 
THHeCKHM peKOM6HHaUHHM, KOTOptie HMeiOT MeCTO npH C03peBaHHH H CJIHflHHH 
raMeT Ha CTa/inn MapHTbi. HMeHHO 3tot npoijecc oGecnennBaeT noflBJieHne mh- 
paijH/jHeB, oGjia/taiomHx pa3HbiMH reHOTHnaMH. OjjHaico b nocneAHee BpeMH 
nOHBHJIHCB CBeAeHHH O HaJIHHHH BHyTpHKJIOHaJIBHOH TeHeTHHeCKOH H3MeHHH- 
bocth KaK y napTeHHT, Tax h y LtepKapHH TpeMaTO# (Grevelding 1999; XajiTy- 
pHH h AP-, 2000; Bayne, Grevelding, 2003; CeMeHOBa h jip., 2005, 2007), b tom 
HHCJie h y Himasthla elongata (Galaktionov et al., 2011). Penh n/jeT o BbiflBJie- 
hhh onpe/jeJieHHoro ypoBHH reHeranecKOH H3MeHHHBOCTH y ocoGen, npon3Be- 
AeHHbix jih6o oahoh napTeHoreHeTHnecKon ocoGbio (MaTepHHCKOH cnopoijH- 
ctoh), jih6o pa3MHO)KaK)n^HMHCH nyTeM napTeHoreHe3a noTOMKaMH 3 toh oco6h 

(peAHHMH HJIH AOHepHHMH CnopOIJHCTaMH). OopMHpOBaHHe nO^oGHOH H3MeH- 
HHBOCTH MOflCeT 6bITb CBfl3aHO C MHTOTHHeCKHMH peKOMGHHaiJHflMH npH napTe- 

HoreHeraHecKOM pa3MHO)KeHHH (Bayne, Grevelding, 2003; Galaktionov et al., 
2011). TaKHM o6pa30M, noBbimaeTCH ypoBeHb BHyTpHKJiOHanbHOH H3MeHHHBo- 
CTH, HTO (J)eHOTHnHHeCKH MO)KeT npOHBJIHTbCH H B nOBblUieHHH H3MeHHHBOCTH 
no xapaKTepy noBejjeHHecKHx peaiojHH. 
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CLONAL VARIABILITY IN EXPRESSION OF GEO- 

AND PHOTOORIENTATION IN CERCARIAE OF HIMASTHLA ELONGATA 
(TREMATODA: ECHINOSTOMATIDAE) 

V. V. Prokofiev, I. A. Levakin, E. A. Losev, Ya. V. Zavirsky, K. V. Galaktionov 

Key words', trematode, cercaria, clone, photoorientation, geoorientation, behaviour, poly¬ 
morphism, variability, adaptation, life cycle. 

SUMMARY 

The study was carried out on Himasthla elongata , a digenean common in the coastal 
ecosystems of the northern European seas. This species utilises intertidal prosobranchs Lit- 
torina spp. as the first intermediate host, bivalves (in the White Sea, Mytilus edulis) as the 
second intermediate host and gulls as the final host. The periwinkles Littorina littorea in¬ 
fected with H. elongata rediae (parthenogenetic generations) were sampled in the intertidal 
of the White Sea (66°20' N, 33°38' E) and used as the source of cercariae. Periwinkles we¬ 
re collected from the settlement with the low prevalence of H. elongata. As shown earlier 
with the use of AFLP (Amplified Fragment Length Polymorphisms) method, rediae groups 
in all the infected periwinkles of this settlement arise from the infection of a mollusc with a 
single miracidium. Therefore, the cercariae shed by an infected mollusc have the same ge¬ 
notype or, in other words, represent a clone. 

Photo- and geoorientation of cercariae originating from different clones and aged 1 h 
and 6 h were analysed separately. It was shown that in general the larvae of each clone fol¬ 
lowed the behavioural pattern characteristics of the species (positive geoorientation and 
negative photoorientation). However, the degree of expression of this typical behaviour 
was different in different clones. An especially high variability was observed in the mani¬ 
festation of geoorientation (in several clones, most larvae demonstrated negative geoorien¬ 
tation). Differences in the distribution of cercariae in the illumination gradient were almost 
equally associated with the interclonal variability and the age of the larvae. On the whole, 
as the age of cercariae increased, the positive geoorientation became more prominent, whe¬ 
reas the ratio of cercariae with the typical (negative) photoorientation decreased. Statistical 
analysis revealed significant differences between the cercarial clones both in the initial ma¬ 
nifestation of geo- and photoorientation and in the changes in the character of these reacti¬ 
ons with the larval age. Taking into account that each cercarial clone investigated had the 
same genotype, it seems very likely that the interclonal differences noted in this study are 
hereditary. Maintenance of a rather high level of genetic polymorphism by the character 
«expression of orientation reaction)) in trematode cercariae may enhance the chances for 
successful transmission of these larvae. Such variability increases the scale of cercarial dis¬ 
persion in space and promotes the successful infection of the hosts, whosa behaviour is al¬ 
so subject to intra- and inter-population variability. Besides, cercariae whose behaviour de¬ 
viates from the basic behaviour of the species may play the role of the population’s potenti¬ 
al for colonisation of new species of animal hosts. 
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